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2 92 Biography of Dr William Nichol.
the fatal result. Dr Nichol sailed in the Pera, and by the
time the vessel reached Alexandria he was dangerously ill.
On the 5th of May, Dr F. F. Ossler of Alexandria writes
that he had been called to see him when he was landed
from the Pera, and that he found him in a very precarious
state indeed. All attention was paid to him by the surgeon
of the vessel during the passage, as well as by Dr Ossler.
He had suffered much from sea-sickness during the voyage,
and he was brought on shore at Alexandria, labouring under
typhoid fever, which carried him off in a few days, notwith-
standing all the kind medical attention of Dr Ossler.
The Society agreed to record on their minutes their sense
of the loss which they had sustained in the death of Dr
Nichol, and to convey their sympathy to his afflicted mother.
IV. Remarks on the Temperature of Plants. By
M. BECQUEREL.
M. Becquerel has recently made observations on the temperature of
plants, by which he shows that the calorific condition of plants depends
on the air, and that, like the atmosphere, it is liable to diurnal, monthly,
and annual variations.
The first experiments on the heat of plants which attracted the atten-
tion of botanists were those of Hunter, published in the "Philosophical
Transactions" for 1775 and 1778. He simply introduced a thermometer
into a hole made in the trunk of a tree, protecting the stem of the ther-
mometer from external influences by means of a box filled with wool,
through which the thermometer passed. This arrangement did not
prevent the entrance of air and water, and hence resulted errors in the
observations. The experiments were also of a very limited extent, and
no indication is given of the hours of the day when they were made.
Hunter concluded that in winter trees had a temperature above that of
the air.
In 1783, Schoeffs made experiments on the subject in New York
under still less favourable conditions, since he operated on trees of dif-
ferent diameters and of different kinds, with thermometers which he
introduced during some minutes only into cavities prepared for the pur-
pose. The observations made by him show only that the temperature
of trees was sometimes higher, sometimes lower, than that of the air.
At Geneva, from 1796 to 1800, and for some years afterwards, Pictet
and Maurice made a continuous series of observations on' temperaturd,
at sunrise, at 2 p.m., and at sunset, on a horse-chestnut, which was
about 1 foot 9 inches in diameter.
The cavity in which the thermolneter was placed was fillOd with melted
tallow, in order to prevent the access of air and water. They made
during the period mentioned 11,000 observations, the results of which
were registered by them without any discussion of the subject. M.
Becquerel has taken up these observations, and has drawn conclusions
from them. He has also constructed curves representing the results.
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Al. Becquerel on the Temperature of Plants. 2
During the years from 1795-1800, the mean annual temperature of
the air in the north was the same as that of the tree, the differences
being not more than one or two tenths of a degree ; and these may be at-
tributed to the displacement of the zero or basis of observation.
Founding on a certain series of observations, it had been supposed
that the tree had a temperature more elevated than that of the air during
winter, and lower during summer ; and it had been concluded from this
that the effects were due to this— viz., that the fluids drawn up by the roots
were themselves warmer than the air in winter, and colder in summer.
This theory, however, is shown to be inadmissible, so far as the results
of the Geneva observations are concerned. Thus, in the years 1796,
1798, and 1799, during the months of May to August, the temperature
of the tree was decidedly above that of tbe air ; but the contrary was
the case during the tyears 1797 and 1800, with about two exceptions.
On the other hand, during the winters 1796- 97, 1797-98, 1798 99,
the tree was colder than the air.
Observations have also been made at Geneva relative to the tempera-
ture of the earth, at about 4 feet of depth—a depth to which the
principal roots penetrate. M. Becquerel concludes from this that the
temperature of the soil does not produce any influence on the tempera-
ture of the tree. During the years 1796, 1797, 1798, and 1799, the
temperature of the soil in winter was higher than that of the air and of
the tree ; it was lower in spring ; and again it was higher in summer
and autumn. The water absorbed by the roots does not therefore appear
to affect the temperature of the tree. M. Becquerel therefore concludes
that the cause of plant temperature must be looked for in the air.
He finds that the curves of mean temperatures of the air present great
inflexions, while those of the tree are much more uniform in their course.
The curves and variations show that the hours of maximum and mini-
mum are not the same in the air as in the tree. The maximum of the
air occurred, according to the season, between 2 and 3 P.M., whilst in
the tree it showed itself a considerable time after sunset.
In the month of December last, M. Becquerel made observations on a
horse-chestnut in the Jardin des Plantes, having a diameter of about
1 foot 8 inches. He made holes 11, 6k, and 5-fr inches in depth in the
trunk of the tree, at the height of 1 metre above the ground. Into these
holes were introduced mercurial and electric thermometers. The hol-
lows were filled with melted tallow. The parts of the instruments out-
side the tree were protected from the variation of temperature in the
air, in order to be certain that they did not exercise any influence on
the temperature indicated by the thermometers. It was ascertained by
experiment that the changes of temperature in the portions of the ther-
mometers in contact with the air did not modify in any degree the tem-
perature of the tree when that of the air changed; since by maintaining
at zero, by means of melting ice for forty-eight hours, the stem of one of
the mercurial thermometers, it was found that the same thermometer
gave indications similar to those of others placed at the same depth in
the tree. Comparative observations made during the months of Decem-
ber, January, February, and March last have given results from which
the following conclusions are drawn :—
1. The mean temperature of the air and the tree have been sensibly
the same, a result which has been deduced equally from the observations
made at Geneva from 1796 to 1810, and at Chatillon-sur-Loing last
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294	 M. Becquerel on the Temperature of Plants.
summer. The result is the same whatever the diameter of the tree is
only, the smaller the diameter the more quickly the equilibrium of tem-
perature is established. In the leaves it takes place at the end of a
short period ; in the branches and small twigs a little more slowly ; then
in the thick branches and the trunk, and finally in the root. When
there are great variations of temperature in the air, complex effects are
produced on the tree, which disappear, however, in taking the means.
2. The production of heat resulting from chemical reactions taking
place in the vegetable tissues, seems to account only for an inappreciable
portion of heat in plants. Such is also the case with regard to the proper
heat of fluids absorbed by the roots, and which afterwards form the sap.
3. During the months of December, January, and February, the mean
variations of temperature in the air from 9 A.M. to 9 P.M. was 00.84, in
the tree 00.19 at the depth of q Inches; and 00.10 at the depth of 11
inches. The variations at these depths have thus been six times and
eight times less than in the air.
4. The maximum of temperature in the air took place in winter about
2 P.M., and in the tree about 9 P M., and only about midnight in summer
5. The transmission of heat takes place gradually from the periphery
to the centre in a definite time, which can be determined by electric
thermometers, placed at different depths in the tree.
6. The atmosphere is the natural source whence plants derive the
heat which constitutes their caloric condition, and which they require in
order to perform their functions. They ai'e in the same condition as
fishes which possess sensibly the same temperature as the medium in
which they live. As these animals, however, have the power of locomo-
tion, they can protect themselves from variations, by approaching the
surface and going deeper into the water at pleasure. Plants, on the
contrary, are forced to submit to the temperature of the medium in
which they grow, and cannot withdraw themselves from it.
Professor Balfour announced the flowering of Rhododen-
dron cinnabarinum, in Miss Walker's garden, at Drumsheugh.
The plant is called Kema Keeehoong by the Lepchas, and
proves poisonous to goats and sheep on the Himalayas.
There were exhibited specimens of germinating horse-
chestnut seeds in which the young plumule had been de-
stroyed by frost, and the cotyledons had subsequently sent
out two buds, which were growing vigorously.
Professor Balfour exhibited from Sir Thomas Buchan
Hepburn, Bart., drawings of a plant of Altingia excelsa,
which was growing in the garden of Mr St Clair, at Hyeres.
The plant bore cones, and the leaves around them differed
much from the ordinary leaves of the plant. Specimens of
the leaves were shown.
Dr Thomas Aitken, of Durham County Asylum, sent fresh
specimens of Primula farinosa for exhibition and distribution.
There were exhibited specimens of a leguminous plant
which had grown from seeds sent by Dr Lindley, on Dr
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Botanical Intelligence. 	 295
Rauch's authority, as the produce of a hybrid between the
Pea and Lentil. The plants were partly in flower and partly
in fruit. They seem to be only a variety of Vicia saliva, with
paler flowers than usual, and the pod with a somewhat lomen-
taceous tendency. There was no character of the pea in
them at all.
Mr M`Nab laid on the table plants of Polygala vulgaris—
in colours, blue, lilac, pink, and white. They had all been
raised from seeds taken from plants of the same colours,
blue being the normal one. He particularly called attention
to the changes which in many instances occur when raising
seeds taken from varieties different from the ordinary normal
colours. Besides the above, the following instances were
stated :-1. Out of eighteen seedlings raised from the superb
scarlet flowering ' thorn, seventeen produced flowers which
were pure white—one only having a slight pink tinge ; 2.
Seedlings raised from the white variety of Salvia patens
(blue being the normal colour) produced plants whose flowers
were all blue ; 3. Of seedlings raised from the white variety
of Digitalis purpurea, scarcely one in twenty had white
flowers.
14t1t July 1859:— ANDREW MURRAY, President, in the Chair.
The following Candidates were balloted for and duly
elected :—
As Resident Fellow.
ALEXANDER GRAHAM, Esq. of'Kirkhill, Stirlingshire.
As Foreign Members.
JAMES AFRICANUS BEALE HORTON, Esq., L.R.C.S. Eng., Sierr aLeone.
WILLIAM BROUGHTON DAVIES, M.D., Sierra Leone.
WILLIAM MURRAY, Esq., San Francisco.
Rev. W. C. THOMSON, Old Calabar.
ARCHIBALD HEWAN, L.R.C.S. Edin., Old Calabar.
EMILE WM. Dusuc, M.D., Bilboa, Spain.
The following donations were presented to the Library :—
Heuffel, Enumeratio Plantarum in Banatu Temesiensi.—From
the Author.
Dr Balfour's Account of a Botanical Excursion to Switzerland
with Pupils.—From the Author.
Verhandlungen des Naturhistorischen Vereines der Preussis-
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